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APPARATUS FOR PRODUCING SCORED LINES IN A FBLM 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This Application is a National Stage of PCT/EP2003/006492 filed on 
June 19,2003 claiming priority to EP 02291535.9 filed June 19, 2002 and US Serial No. 
10/342,603 filed January 15, 2003. 

TECHNICAL FIELD 

[0002] The present invention relates to a device for producing at least one scored 
line in at least one plastic outer , layer of a film. The invention also relates to a method for 
producing at least one scored line in just a first plastic layer of a film comprising at least a 
second layer. The invention also relates to a method of manufacturing a packaging. The 
invention also relates to a film and a packaging having a scored line. 

BACKGROUND OF THE INVENTION 

[0003] The invention has a particularly advantageous application in the production 
of pouches or bags containing foodstuffs, especially animal foodstuffs, such pouches or bags 
being designed to be hermetically sealed by welding and heat-treated after they have been filled 
. aiid closed. 

[0004] Currently, such packagings have various shapes. They may be flat with 
three or fours welds, or gusset-shaped with three welded sides or three welded sides and a 
welded bottom in the shape of a gusset. Such packagings may also comprise two side gussets or 
two gussets positioned at the top and bottom of the packaging with welded side edges. 

[0005] These packagings can be sterilized by being heated in a moist atmosphere 
under pressure. To withstand such a heat treatment, they are produced firom one or more film(s) 
having a particular structure. 

[0006] More particularly, they are generally manufactured from one or more 
film(s), each film comprising an upper layer and a lower layer designed to form the outer and 
inner faces of the said packagings, made of plastic, and a central layer sandwiched between the 
said upper and lower layers, the central layer being made from a light metal. In general, the 
upper layer is a layer of polyethylene terephthalate which may or may not be combined with a 
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polyamide layer. The central layer is made from aluminum and the lower layer is a 
polypropylene layer which may or may not be combined with a polyamide layer. Between each 
layer, an adhesive coating is provided which makes it possible to bond the various layers 
together, for example, by lamination. 

[0007] Furthermore, the polyethylene terephthalate layer can be printed on its inner 
face and/or its outer face. Thus, the polyethylene terephthalate layer generally acts as a printing 
medium and gives the packaging its external appearance. 

[0008] The central aluminum layer forms a barrier to gas, especially to oxygen and 
steam, in order to isolate the substances contained inside the packaging from the outside. This 
central layer is weak because of its low thickness; it is protected by the lower and upper layers. 

[0009] The polyamide layer forms an anti-perforation layer when this is required 
depending on the subsequent applications of the packaging, and the polypropylene layer acts as a 
welding agent for making the packaging, gives the overall mechanical strength of the packaging 
and seals the welds of the said packaging. 

[0010] Such packagings may in particular contain moist solids, liquids or else a . 
combination of solids and liquids. 

[0011] Some packagings may comprise a tear-initiating notch on their side edges. 
This notch is therefore made in a side weld of the packaging and makes it possible to open the 
latter by tearing. 

[0012] These packagings, which are already known, have certain drawbacks, 
especially connected with their method of opening. 

[0013] This is because resorting to a cutting tool such as a pair of scissors or knife 
lacks practicality, it being possible, for exainple, for this tool to be soiled by tiie product 
contained inside the packaging. 

[0014] When the packaging can be opened by a tear initiated using a tear-initiating 
notch, the tear force has to be relatively high aiid sometimes requires use of a tool. 
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[0015] In fact, the tear force of a multilayer film generally depends on the tear 
force of the materials forming the packaging and on the adhesive force between the various 
layers forming the said packaging, forces which can be altered after preservation treatment 
thereof. 

[0016] The tear direction is generally propagated in the walls of the packaging in 
an undirected manner. Thus, either partial opening of the packaging or a tear below the level of 
the product contained in the packaging is then obtained, which causes an undesired spill of this 
product. 

[0017] To try to alleviate the aforementioned drawbacks, mainly linked to the 
opening of these packagings, packagings which have laser produced scoring on the outer faces of 
their walls have already been proposed. Such packagings are especially described in documents 
EP-A-540 184 and EP-A-473 517. However, the main drawback of this scoring carried out by 
applying a laser beam to the outer face of the packaging walls is that of impairing the external 
appearance of the packaging once said scoring has been carried out. 

[0018] Document US-A-5 000 321 also discloses a packaging which comprises on 
its outer and inner faces weakened zones made by means of a laser beam. These weakened zones 
are obtained by thinning of the layers forming the outer and. inner faces of the said packaging. 

[00 1 9] Furthermore, docunaent EP-A-954 474 proposes a packaging with a scored 
line in the form of laser-produced perforation or perforations of the plastic inner layer or layers^ 
The perforations extend to the layer made of aluminum or other light metal without cutting into 
it, this layer reflectiiig the laser beam during the operation of perforating the plastic inner layers 
with the laser. 

[0020] Although the technology proposed by this document is satisfactory, 
nevertheless it is dependent on the presence of the metal film. 

[0021] More generally, technologies using lasers have a high investment cost, and 
also a high operational cost associated with the maintenance of the laser tools and the limited 
production rate of these technologies. Furthermore, their implementation in the absence of a 
metal interlayer is very awkward. 
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BRIEF SUMMARY OF THE INVENTION 

[0022] The aim of the present invention is to provide an alternative technology to 
those known in the prior art in order to produce scored lines in flexible packagings, giving a 
directed and clean opening of the packaging. 

[0023] The invention especially aims to provide an alternative technology having a 
lower financial investment, which is more economical to operate, especially by allowing a higher 
production ratei in coniparison with the technologies using lasers. 

[0024] The invention further aims to provide a technology capable of producing 
scored lines in the plastic inner layers of the film forming the flexible packaging even in the case 
where the film has no metal layer, while being simple to implement. 

[0025] The invention relates, above all, but not only, to flexible packagings, 
especially in the form of pouches, designed to undergo a preservation treatment such as those 
pouches intended to contain liquid or moist solid foodstuffs, in particular moist animal 
foodstuffs. 

[0026] To this end, the present invention provides a device for producing at least 
one scored line in at least one plastic material outer layer of a film, comprising: 

[0027] - a bearing surface for the film; and 

[0028] - at least one projection for forming the scored line by penetration of the 
projection into the said plastic material layer when the film is in position against the said bearing 
surface. 

[0029] The scored line thus produced may be in the form of a continuous or 
discontinuous groove. The term "discontinuous groove" refers to a series of grooves or blind 
holes. 

[0030] If required, the scored line may be produced in the form of successive 
perforations. 

[0031] The projection is preferably arranged on a support, the scored line being 
formed by relative travel of the film with respect to the support. 



25482733.1 



4 



Docket No.: HO-P02740US2 

[0032] The projection may be capable of incising this plastic material layer. 

[0033] The projection may also cause the plastic of the said layer to flow. In this 
case, the projection preferably causes the plastic of the said layer to flow along the scored line in 
order to form a protuberance on the said layer along at least one side of the . scored line. The 
projection may cause the formation of a bead on the surface of the said plastic material layer 
along each side of the scored line, one of the said beads being higher than the other of the said 
beads. It is preferred that one of the said beads is at least 30%, preferably at least 50%, more 
advantageously at least 100%, higher than the other of the said beads. 

[0034] Altematively, the projection may cause the formation of a bead on the 
surface of the said plastic material layer along each side of the scored line, wherein the cross- 
sectional area of one of the said beads is greater than the cross-sectional area of the other of the 
said beads, said cross-sectional areas being considered perpendicular to the scored line. It is 
preferred that said cross-sectional area of one of the said beads is at least 30%, preferably at least 
50%, more advantageously at least 100%, greater than said cross-sectional area of the other of 
the said beads. 

[0035] Altematively, the projection causes the formation of a bead on the surface 
of the said plastic layer along each side of the scored line, one of the said beads providing a 
higher mechanical resistance to the said plastic layer with respect to the other of the said beads. 

[0036] Advantageously, the projection may cause the formation of a bead on the 
surface of the said plastic layer along just one side of the scored line. 

[0037] Of course, if the scored line is of discontinuous type, the bead may also be 
discontinuous. 

[0038] The; projection may especially have an asjmimetrical cross section, 

[0039] The projection (52a, 52b; 72a) may cause the plastic material of the said 
layer to flow along the scored line in order to form a bead on the said layer along each side of the 
scored line, the projection causing more plastic material to be flowed along one side of the 
scored line than along the other side of the scored line. 
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[0040] Preferably, the projection causes the plastic to flow in cooperation with 
ultrasound. For this, the device may comprise an anvil and a sonotrode for applying ultrasound 
vibrations to the film when the film is compressed between the sonotrode and the anvil, the 
projection being arranged on the said anvil. The bearing surface is preferably arranged . on the 
anvil. 

[0041] Advantageously, the anvil is a wheel mounted so as to rotate, the projection 
forming a rib arranged on the circumference of the wheel, the rib not extending according to the 
axial direction of the wheel. 

[0042] Alternately, the projection may have a straight elongate shape in the run 
direction of the film, the width and/or the height of the projection preferably increasing in the run 
direction of the film. Furthermore, the projection may have a cross section with a flat apex 
parallel to the bearing surface. 

[0043] The said support may be a roller mounted so as to rotate, the projection 
being arranged on the circumference of the roller. In this case, the projection may be arranged on 
the circumference of a ring, the said ring being mounted on the roller. There may be a clearance 
between the ring and the roller taken at ambient temperature, a heating element making it 
possible to clamp the ring on the roller by expansion. Moreover, the bearing surface may be 
defined by the circumference of a second roller, the axis of which is parallel to the first roller. 
The first roller may have running tracks tensioned against the second roller, 

[0044] According to another aspect, the invention provides a method for producing 
at least one scored line in just a first plastic layer of a film comprising at least a second layer, the 
method comprising the production of the scored line in the first layer of the film using a device 
according to the invention. It will be understood that the first layer may possibly be defined by 
several sublayers of plastic materials which may be different, for example polypropylene and 
polyariiide. Preferably, the film is miming with respect to the device for producing the scored 
line! 

[0045] According to a preferred embodiment, the said scored line is made after 
assembling the first aiid second layers of the film. 
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[0046] According to another preferred embodiment, the said scored line is made 
before assembling the first and second layers of the film. 

[0047] According to yet another aspect, the invention provides a method of 
manufacturing a packaging, which may especially be designed to undergo a preservation 
treatment, from at least one film having a first plastic layer and at least a second layer, the said 
second layer forming the outer face of the packaging, which method cornprises: 

[0048] -producing at least one scored line just in the said first layer of the film 
according to the aforementioned method of the invention, then 

[0049] - making the packaging from the film provided with the said scored line. 

[0050] Here again, it will be understood that the first layer may possibly be defined 
by several sublayers of plastic materials which may be different, for example polypropylene and 
polyamide. 

[005 1] Accordiiig to yet another aspect, the invention provides a film comprising at 
least one plastic layer having a scored line, the said plastic layer forming a bead on its surface 
along: 

[0052] - a single side of the scored line, or 

[0053] - on each side of the scored line, one of the said beads being higher than the 
other of the said beads. 

[0054] When the said plastic material layer forms a bead on its surface along each 
side of the scored line, it is preferred that one of the said beads is at least 30%, preferably at least 
50%, more advantageously at least 100%, higher than the other of the said beads. 

[0055] The invention also provides a film comprising at least one plastic material 
layer having a scored line, the said plastic material layer forming a bead on its surface along each 
side of the scored line, the cross-sectional area of one of the said beads being greater than the 
cross-sectional area of the other of the said beads. It is preferred that said cross-sectional area of 
one of the said beads is at least 30%, preferably at least 50%, more advantageously at least 
100%, gre?iter than said cross-sectional area of the other of the said beads. 
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[0056] The invention further provides a film comprising at least one plastic 
material layer having a scored line, the said plastic material layer forming a bead on its surface 
along each side of the scored line, one of the said beads providing a higher mechanical resistance 
to the said plastic material layer with respect to the other of the said beads. 

[0057] The invention furthermore provides a film comprising at least one plastic 
layer having a scored line, the said plastic layer fpnriing a bead on its surface along on each side 
of the scored line, one of the said beads providing a higher mechanical resistance to the said 
plastic layer with respect to the other of the said beads. 

[0058] Of course, for each of these films, if the scored line is of discontinuous type, 
the beadi of these films may also be discontinuous. 

[0059] According to yet another aspect, the invention provides a film comprisirig at 
least one plastic layer in which is made: 

[0060] - a groove forming a scored liiie, or possibly 

[0061] - a series of perforations where the film comprises at least one other layer, 

[0062] the groove or the perforations being produced without removing material 
from the said layer. 

[0063] The groove may be of continuous or discontinuous type. 

[0064] According to yet another aspect, the invention relates to a packaging, which 
may especially be designed to undergo a preservation treatment in particular after it has been 
filled and closed, comprising at least one flexible wall, the said flexible wall comprising a plastic, 
layer in which is made: 

[0065] - a groove forming a scored line, or possibly 

[0066] - a series of perforations where the film comprises at least one other layer, 

[0067] the groove or the perforations being produced without removing material 
from the said layer. 

[0068] The groove may especially correspond to at least one incision. 
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[0069] According to yet another aspect, the invention relates to a packaging, which 
may especially be designed to uiidergo a preservation treatment in particular after it has been 
filled and closed, comprising at least one flexible wall, the said flexible wall comprising a plastic 
layer in which a groove forming a scored line is made, the said plastic layer forming a bead on its 
surface along: 

[0070] - a single side of the scored line, or 

[0071] - on each side of the scored line, one of the said beads being higher than the 
other of the said beads. 

[0072] When the said plastic material layer forms a bead on its surface along each 
side of the scored line, it is preferred that one of the said beads is at least 30%, preferably at least 
50%, more advantageously at least 100%, higher than the other of the said beads. 

[0073] The bead may be made from material which has plastically flowed out of 
the groove made in the said layer. 

[0074] Advantageously, a second groove forming a second scored line is made in 
the said layer, the second grooye extending at some distance along the first groove, in which the 
single bead or the highest bead of each of the grooves is arranged along the groove on the side 
away from the other groove, the two scored lines preferably being separated by 2 to 5 
millimeters and the two lines preferably also being parallel. 

[0075] The invention also provides a packaging, which may especially be designed 
to undergo a preservation treatment in particular after it has been filled and closed, comprising at 
least one flexible wall, the said flexible wall comprising a plastic material layer in which a 
groove forming a scored line is made, the said plastic material layer forming a head on its surface 
along each side of the scored line, wherein the cross-sectional area of one of the said beads is 
greater than the cross-sectional area of the other of the said beads. It is preferred that 5aid cross- 
sectional area of one of the said beads is at least 30%, preferably at least 50%, more 
advantageously at least 100%, greater than said cross-sectional area of the other of the said 
beads. 

[0076] The bead may be made firoiii material which has plastically flowed out of 
the groove made in the said layer . 
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[0077] Advantageously, a second groove forming a second scored line is made in 
the said layer, the second groove extending at some distance along the first groove, in which the 
bead of each of the grooves having the greatest of said cross-sectional areas is arranged along the 
groove on the side away from the other groove, the two scored lines preferably being separated 
by 2 to 5 millimeters and the two lines preferably also being parallel. 

[0078] Further, the invention also proposes a packaging, coniprising at least one 
flexible wall, the said flexible wall comprising a plastic layer in which a groove forming a scored 
line is made, the said plastic layer forming a bead on its surface along on each sid6 of the scored 
line, one of the said beads providing a higher mechanical resistance to the said plastic layer with 
respect to the other of the said beads. 

[0079] Further, the bead may be made fironi material which has plastically flowed 
out of the groove made in the said layer. 

[0080] Advantageously, a second groove forming a second scored line is made in 
the said layer, the second groove extending at some distance along the first groove. In this case, 
the single bead or the highest bead or the bead providing the highest mechanical strength - which 
ever embodiment is considered - of each of the grooves is arranged along the groove on the side 
away fi:om the other groove. The two scored lines are preferably separated by 2 to 5 millimeters. 
They are advantageously parallel. 

[0081] For the various packagings according to the invention, if the scored line is 
of discontinuous type, the bead(s) may also be discontinuous. 

[0082] For the various packagings according to the invention, it is advantageous 
that the scored line is made in the face of the wall towards the inside of the packaging. Moreover, 
the wall may comprise a layer made of a light metal such as aluminum. The said plastic layer is 
preferably made of polypropylene. Moreover, the packaging rnay comprise a second flexible 
wall, the first and the second wall being joined by their side edges and preferably comprising 
welds on the side edges. 

[0083] When opening the packaging according to the invention, the tear is 
propagated along the scored line thus produced. A directed and clean opening of the packaging is 
thus provided. 
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[0084] Within the scope of the present invention, the term "preservation treatment" 
refers to any treatment known to a person skilled in the art, in particular heat treatments such as 
conventional sterilization, flash sterilization and pasteurization. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0085] Other characteristics and advantages of the invention will become apparent 
on reading the following description of preferred embodiments of the invention, given by way of 
example and with refetence to the appended drawing. 

[0086] Figure 1 is a detailed view of part of a film from which a packaging 
according to the invention can be made. 

[0087] Figure 2 is a pierspective view of a device according to the invention for 
producing scored lines in a film. 

[0088] Figure 3 is a front view of the device of Figure 2, its scoring roller being 
seen in longitudinal section. 

[0089] Figure 4 is a top view of the scoring roller of the device of Figure 2. 

. [0090] Figure 5 is a longitudinal section of the scoring ring intended to be mounted 
on the scoring roller of the device of Figure 2. 

[0091] Figure 6 is a schematic longitudinal section taken locally at one of the ribs 
of the scoring roller of the device of Figure 2 when the film is present. 

[0092] Figure 7 illustrates schematically the path of the film passing through the 
device of Figure 2. 

[0093] Figure 8 is a schematic longitudinal section taken locally at one of the ribs 
of the scoring roller of the device, of Figure; 2 according to a variant. 

[0094] Figure 9 is a diagram illustrating an improvement of Figure 3. 

[0095] Figure 10 is a schematic perspective view of another device according to 
the invention for producing scored lines in a film. 
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[0096] Figure 1 1 is a perspective view of a scoring wheel of tKe device of Figure 



10. 



[0097] Figure 12a is an axial section of the scoring wheel of Figure 10, limited to 
the region of the circumferential ribs. 

[0098] Figure 12b is an axial section showing the film placed between the scoring 
wheel and the sonotrode. Figure 12c showing a local enlargement of the rib forming the scoring. 

[0099] Figures 13a and 13b respectively show a perspective view of a portion of 
the circumference of the scoring wheel and a radial section of the scoring wheel at a rib, in the 
case where the ribs of the scoring wheel are made in the form of teeth in order to form 
discontinuous grooves in the film. 

[0100] Figures 14a and 14b respectively show a perspective view of a portion of 
the circumference of the scoring wheel and a radial section of the scoring wheel at a rib, in the 
case where the ribs of the scoring wheel are continuous in order to form continuous grooves in 
the filni. 

[0101] Figure 15 is a schematic perspective view of a variant of the device of 

Figure 10. 

[0102] Figures 16 and 17 are perspective views of a shoe of the device of Figure 
15, Figure 16 showing an enlargement thereof. 

[0 1 03] Figures 1 8a to 1 8c each show a cross section of the shoe of Figure 1 7 taken 
at three different locations over the length of the shoe. 

[0 1 04] Figure 1 9 shows a vertical section of the device along a rib of the shoe. 

[0105] Figure 20 shows a section of the device along the line of section A-A 
defined in Figure 19, Figure 21 showing a local enlargement of a rib of the shoe. 

[0106] Figures 22a and 22b are front and sectional side views respectively of a 
packaging of the flat bag type. 
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[0107] Figures 23a and 23b are front and sectional side views respectively of 
another packaging of the flat bag type. 

[0108] Figures 24a and 24b show front and sectional side views respectively of a 
packaging of the bag type with a gusset: 

[0109] Figures 25a, 25b and 25c show another packaging of the bag type with a 
gusset, respectively seen from the front, in section from the side and seen in three-quarters 
perspective. 

[0110] Figures 26a, 26b and 26c show a packaging of the bag type with two side 
gussets seen from the front, in section along the plane A- A and in schematic three-quarters 
perspective view, respectively. 

[0111] Figure 27a is a flrree-quarters perspective view of one embodiment of a 
packaging according to the invention, in the closed state. 

[0112] Figure 27b . is a three-quarters perspective view of the packaging of Figure 
8a, in the half-open state. 

[0 1 1 3] Figure 28a is a detailed view of a welded edge of the packaging of Figure 
8a. ; 

[0114] Figure 28b is a detailed view of a welded edge of a variant embodiment of 
the packaging according to the invention. 

[0115] Figure 29 is a schematic view of a device for implementing the method 
according to the invention. 

[0116] Figure 30 is a schematic view of another device for implementing the 
method according to the invention; 

DETAILED DESCRIPTION OF THE INVENTION 

[0117] Figure 1 illustrates a film structure typically used for manufacturing 
packagings, especially in the form of pouches, intended to contain foodstuffs especially for 
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animals. For this reason, they must conventionally withstand sterilization in a moist atmosphere 
and under pressure. 

[0 1 18] As can be seen in this figure, this film 1 0 comprises three layers 11,12,13, 
that is an upper layer 11 and a lower layer 12 made of plastic and a central layer 13 made of a 
light metal sandwiched between tiie said upper 1 1 arid lower 12 layers. The upper layer 1 1 forms 
the outer face of the packagings, while the lower layer 1 2 forms their imier face. 

[0119] The lower layer 12 may in fact comprise one or more successive layers of 
plastics which may differ from each other, each one being able to fulfill a specific function. The 
same appiUes for the upper layer 11. 

[0 1 20] In the example illustrated in Figure 1 , the upper layer 1 1 fonning the outer 
face of the packaging is made of polyethylene terephthalate, the centiral layer 13 is made of 
aluminum and the lower layer 12 forming the inner face of the packaging comprises successively 
a layer 1 2a of polyamide - preferably oriented polyamide - and a layer 1 2b of polypropylene. 

[0121] The polyethylene terephthalate layer defining the outer face of the 
packaging serves as a printing medium and makes it possible to provide the packaging thus 
produced with its external appearance, for example a gloss or matt appearance. 

[0122] The central layer 13 made of aluminum forms a barrier to external gas, 
especially oxygen and water vapour, in order to isolate in an efficient manner the foodstuff 
contained in the packaging. 

[0123] The first layer 12a of the lower layer 12 of the film 10 is in this case made 
of polyamide which makes it possible for the packaging to be mechanically strengthened and to 
prevent perforations fi^om the outside. The second layer 12b, made of polypropylene, acts as a 
welding agent to allow the edges of the packaging to be welded. The polypropylene also endows 
some mechanical strength to the packaging and ensures good sealing of the welds. 

[0124] As a variant, provision may be made for the upper layer 11 of the film 
forming the outer face of the walls of tfie packaging to comprise a successioni of two layers, an 
outer polyethylene terephthalate layer and an inner polyamide layer^ the central layer 13 still 
being made of aluminum. In this case, the lower layer 12 formiiig the irmer face of the walls of 
the said packaging is preferably made only of polypropylene. 
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[0125] According to another variant, the outer layer 11 of the film forming the 
outer face of the packaging is made only of polyethylene terephthalate, the central layer 13 of 
aluminum and the lower layer 12 of the film forming the inner face of the packaging is made 
only of polypropylene. 

[0 1 26] In general, the polyethylene terephthalate layer has a thickness of between 
about 10 and 20 iiim, the polyamide layer has a thickness also of between 10 and 20 (xni, the 
central aluminum layer has a thickness between about 7 and 12 jim and the polypropylene layer 
has a thickness of between 30 and 1 00 |im. 

[0127] Conventionally, between each layer of the said film 10, an adhesive coating 
layer is provided to allow the said layers forming it to be secured together by virtue of a 
lamination operation. 

[0128] Furthermore, provision can also be made for the inner face of the 
polyethylene terephthalate layer to be printed. Of course, markings can also be made on its outer 
face, which is generally the case after making the pouch in order to affix thereon for exaniple a 
use-by date. 

[01 29] The invention relates in particular to the manufacture of a packaging firom 
one or more film(s) especially of the type described in relation to Figure 1 . 

[0 130] For the following description of the invention, reference will be made to the 
aforementioned film 10 having an outer layer 11 - forming the outer face of the packaging - 
made only of polyethylene terephthalate, a central layer 13 made of aluminum, and a lower layer 
12 - forming the inner face of the packaging - made only of polypropylene. But, of course, the 
invention can be implemented with any structure for the film previously described. More 
generally^ it is applicable to any film having at least one plastic layer. 

[0131] According to the invention, the scored line or lines are preferably made in 
the film prior to the operations of making the packaging from this film. The operations of 
making the packaging from this film are known per se. 

[0132] Figures 2 to 5 illustrate a device according to the invention making it 
possible to produce at least one scored line in a filni. 
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[0133] The device comprises a cylindrical reference roller 21 and a scoring roller 
22 which is also cylindrical. The axes of the rollers 21 and 22 are parallel. 

[0134] The rollers 21 and 22 are mounted so that they can rotate, for exarriple, 
between two lateral uprights 23a, 23b of a frame 20. Beams 24a, 24b may connect the upper 
parts of the uprights 23a, 23b in order to stiffen the assembly. 

[0135] During the scoring operation, the film 10 passes between the two rollers 21 

and 22. 

[0136] The reference roller 21 acts as a bearing surface for the film 10. More 
specifically, it is the upper layer 1 1 of the film 10 which bears on the roller 21 . 

[0137] The scoring roller 22 has four ribs 26a, 26b arranged on its circiunference. 
They are not shown in Figure 3 for the sake of clarity of this figure. These ribs 26a, 26b therefore 
form projections on the circumferential surface of the roller 22. Each rib is located in a 
respective radial plane about the roller 22. 

[0138] Each of the ribs 26a, 26b is provided to cut into the lower layer 12 of the 
film 10 - that is to say the layer forming the inner face of the walls of the pouch - in order to 
form thereon a corresponding groove as the film 10 travels between the rollers 21 and 22. Each 
groove has the effect of weakening the film 10 at this location and therefore forms a scored line. 

[0139] The ribs 26a, 26b preferably have a cutting profile capable of incising the 
lower layer 12 of the film 10, without removing material. Thus, tiie ribs 26a, 26b may have a 
pointed triangular cross section as illustrated in Figure 4. The cross section of each rib 26a, 26b 
is preferably identical around the entire circumference of the roller 22. Furthermore, all the ribs 
26a, 26b preferably have the same.cross section and the same dimensions. 

[0140] Figure 6 shows a longitudinal section taken locally in the region between 
the scoring roller 22 and the reference roller 21 at one of the ribs 26a. As indicated, the fihn 10 
rests on the reference roller 21 while the rib 26a has penetrated into the lower layer 12. The rib 
26a only penetrates into part of the thickness of the lower layer 12 of the film 10, but does not 
perforate this layer. Thus the rib 26a does not damage the aluminum layer 13 given the fragility 
thereof, and therefore it will carry out its function of seaUng the pouch correctly. Of course, this 
description is also valid for the other ribs 26a, 26b which are not shown in Figure 6. 
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[0141] In Operation, the reference roller 21 is preferably rotated in order to have a 
tangential speed equal to the run speed of the film between the rollers 21 and 22. Thus, there will 
be no friction between the film 10 and the roller 21. Similarly, it is advantageous for the roller 22 
also to be rotated so that the ribs 26a, 26b have a tangential speed equal to the run speed of the 
film between the rollers 21 and 22. Thus, there will be no or very little fiiction between the side 
walls of the ribs 26a, 26b and the walls of the groove which they form in the lower layer 12 of 
the film 10. For this, it is possible to provide a drive shaft 25 in order to rotate one of the rollers 
and gearing 27a, 27b in order also to transmit the rotation to the other roller. As a variant, it is 
possible for the reference roller 21 to be mounted free to rotate, in which case it is the film 10 
which will rotate it. The same may hold true for the scoring roller 22. 

[0142] In practice, it is advantageous that the ribs 26a, 26b are not arranged 
directly on the surface of the roller 22, but rather on a ring 27 which is mounted on the roller 22. 
In this way, it is easy to change the number of scored lilies, their shape aiid/or their depth by 
replacing only the ring 27 instead of the complete roller 22. 

[0143] Givenlhe smallthiclaiess ofthelower layer 12ofthefilm 10, the^d 
designed to give accurate positioning of the ribs 26a, 26b with respect to the surface of the 
reference roller 21 at least when it is iihportant that this layer is not perforated to prevent 
damaging the central aluminum layer 13. To this end, the roller 22 may be eimbodied as follows. 

[0144] The roller 22 has a running track 28a, 28b at each end, which bears on a 
corresponding surface of the reference roller 21. This contact therefore makes it possible to 
position the scoring roller 22 accurately with respect to the reference roller 21. To provide good 
contact of the running tracks 28a, 28b on the roller 21, provision is made to tension the rollers 21 
and 22 one against the other. This can be obtained, for example, by means of press rollers 29a, 
29b bearing on the running tracks 28a, 28b on the side away from the reference roller 21. In this 
case, the scoring roller 22 is mounted so that it can rotate on the lateral uprights 23a, 23b via 
bearings 30a, 30b - for example ball bearings or the like - which advantageously slide vertically 
in the uprights 23a, 23b. For this purpose, the bearings 30a, 30b may, for example, be guided by 
a vertical slot made in the lateral uprights 23a, 23b. In contrast, the reference roller 21 is 
mounted so that it can rotate on the lateral uprights 23a, 23b by means of bearings 3 la, 3 lb - for 
example ball bearings or the like - which are fixed with respect to the structure 20 at least in 
operation. For this purpose, the bearings 31a, S ib may simply come to a stop at the bottom of the 
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aforementioned vertical slot made in the uprights 23a, 23b. The press rollers 29a, 29b may be 
mounted on a beam 32 which slides with respect to the uprights 23a, 23b. Screws 34a, 34b 
screwed through a fixed beam 33, connecting the lateral uprights 23a, 23b, exert pressure on the 
sliding beam 32, and consequently the press rollers 29a, 29b press the scoring roller 22 onto the 
reference roller 21. It is advantageous to provide a force sensor in order to measure the force 
exerted by the scoring roller 22 on the reference roller 21 so that this force can be set to a desired 
value. This force sensor may comprise two piezoelectric sensors on which the bearings 31a, 31b 
of the reference roller 21 rest at the bottom of the guiding slot of the lateral uprights 23a, 23b. 
Given that the bearings 31a, 31b of the reference roller 21 are fixed in this example, it is. 
preferably the reference roller 21 which is directly driven by the drive shaft 25, the gearing 27a, 
27b transmitting the rotation to the scoring roller 22. Of course, the assembly described to 
tension the rollers 21 and 22 one against the other can be reversed with respect to the rollers 21 
and 22. 

[0 145] The running tracks 28a, 28b are preferably attached to the roller 22. For tliis 
purpose, they can be mounted with adjustment on the end of the roller 22. It is preferable to 
resort to accurate adjustment, for example uncertain adjustment of the H7g6 type. 

[0146] In order to be able to position the ribs 26a, 26b accurately with respect to 
the reference roller.21, it is advaiitageous to accominodate the radial clearances. There is in fact a 
radial clearance between the running tracks 28a, 28b and; if appropriate, also between the 
scoring ring 27 and the roller 22. This is because, in order to facilitate moimting of the ring 27 on 
the roller 2:2, it is advantageous to providie a clearance between them; These radial clearances can 
be accommodated by expanding of the scoring roller 22. 

[0147] To this end, the roller 22 may be made in the form of a hollow tube. The 
roller 22 is borne by a shaft 35 by means of the running tracks 28a, 28b each one made in the 
form of an end plate and attached to the ends of the roller 22 by adjustment, as already indicated. 
Furthermore, the shaft 35 bears the gearwheel 27a of the gearing transmitting the rotation fi:om 
the roller 21 to the roller 22. The end plates forming the miming tracks 28a, 28b are mounted on 
the shaft 35 and preferably adjusted to fit closely. As such, there is no additional radial clearance 
at this level. Furthermore, the end plates forming running tracks 28a, 28b may be secured to the 
shaft 35 by means of one or more radial pins. 
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[0148] Preferably, the roller 22 is mounted without axial clearance, for example, by 
virtue of a shoulder of the shaft 35 against which the end plate 28a presses and a nut pressing 
against the other end plate 28b. The reference roller 21 is preferably also mounted on the 
structure without axial clearance. 

[0149] A heating element 36 is placed inside the roller 22. Advantageously, this is 
one or more hollow cylindrical mica-insulated heating resistors. To ensure good transmission of 
heat to the roller 22, the resistor or resistors are preferably pressed against its inner wall. 
Advantageously, the resistor or resistors are split and an expandable collar (not shown) placed 
inside the resistor or resistors press the latter against the inner wall of the roller 22. 

[0150] The heating of the roller 36 can be set to completely adjust the radial 
clearances. It may advantiageously be adjusted to cause a tight fit between the ring 27 and the 
roller 22 and preferably also between the end plates 28a, 28b and the roller 22. 

[0151] Of course, a person skilled in the art will choose the materials for the parts 
depending on their expansion coefficient and will determine the dimensions of the parts and the 
cold adjustments to obtain the desired clearance with respect to the temperature reached when 
hot. 

[01 52] The temperature to which the roller 22 is brought is preferably Jess than the 
melting point of the lower layer 12 of the filni 10, in this case 160X. The temperature to which 
the outer surface of the roller 22 is brought may advantageously be chosen within the range firom 
80to 130°C. 

[0 1 53] Moreover, it is preferable that only the ribs 26a, 26b come into contact with 
the iaim 10, but not the rest of the surface of the ring 27 or of the roller 22, which is hot, in order 
to prevent possible softehing.of the lower layer. 12 of the film 10 . 

[01 54] It is advantageous to provide temperature control fbr the roller 22 using, for 
example, a power controller in order to supply the heating resistors. To this end, a temperature 
probe can be installed inside the roller 22 in order to measure the . temperature thereof.. 
Preferably, it is directly fastened to the inner wall of the roller 22. 

[0155] To supply the heating resistors 36 >yith electricity and to connect the 
temperature probe, a brash commutator 37 is provided at the end of the shaft 35, on the outside 
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of one of the lateral uprights 23a, 23b. The electrical wires connecting the resistors 36 and the 
temperature probe may emerge from the roller 22 through an opening 28 made in the end plate 
28a which is on the same side as the commutator. The wires may then pass inside the shaft 35 
through an opening 39 to corne against tracks arranged at the end of the shaft and which 
cooperate with the brushes of the commutator 37. 

[0156] Preferably, the reference roller 21 is not heated. If appropriate, it may be 
cooled for example by ventilation. As such, there is no expansion of the reference roller 21 
affecting the positioning of the filni 10 with respect to the ribs 26a, 26b. Of course, the diameter 
of the reference roller 21 is determined according to the width of the film 10 in order to be 
sufficiently stiff. 

[0157] To ensure the film 10 is properly placed on the reference roller 21, it is 
preferable that the running track of the film 10 makes an angle with the reference roller 21, as 
illustrated schematically in Figure 7. Figure 7 shows, by way of example, a first reel 3 from 
which the film 10 is unwound and a second reel 3 onto which the film 10 is wound after the 
scored lines are produced by the scoring roller 22. 

[0158] The scored lines may be continuous in the film 10, that is to say that each 
scored line corresponds to an uninterrupted groove made in the lower layer 12. For this, the ribs 
26a, 26b are continuous over the entire circumference of the ring 27 of the roller 22. 

[0159] The scored lines miay also be discontinuous in the film 10, that is to say that 
each scored line corresponds to a successive series of incisions produced in the lower layer 12. 
For this, each rib 26a, 26b is discontinuous over the circumference of the ring 27 of the roller 22 
so as to form thereon a series of successive teeth. Preferably, the teeth are all identical to each 
other and two successive teeth are always separated by an identical space. For example, the teeth 
may have a length of . 0.3 mm and a space between two successive teeth of 0.2 mm. These 
dimensions may also be greater, for example a tooth.length of 2 mm and a spacing of 0.8 mm. 

[01 60] Provided the scored lines do not pass tihrough the lower layer 1 2 of the film 
10, they may optionally extend into the edge regions which will be welded together in order to 
make the pouch. In other words, they then extend over the entire width of the pouch. However, it 
is also possible not to continue the scored lines into the welding regions. For this, it is enough to 
remove the ribs at the corresponding portion of flie ring 27 of the roller 22. 
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[0161] By way of example, the reference roller 21 can be made from treated and 
ground steel, as can the running tracks 28a, 28b. The hollow roller 22 may advantageously be 
made from aluminum because of its expansion coefficient. Its external diameter may be between 
150 and 250 mm and the thickness of the wall between 10 and 30 mm. The scoring ring 27 may 
be made from steel, a steel alloy or brass. The diameter of the reference roller may be between 
100 and 300 mm for widths of film 10 of about 500 to 700 mm. The scoring ring 27 may have a 
thickness of about 3 mm and is preferably polished. The ribs 26a, 26b preferably have a height of 
between 0.5 and 1 mm. The cold clearance between the ring 27 and the roller 22 may be between 
0.1 and 0.4 mm. The power of the heating resistors may be between 1 500 and 3 000 W. 

[0162] Moreover, it will be noted that the rolter 22 can easily be interchanged by 
virtue of its sliding bearings 30a, 30b, which makes it possible, for example, for another roller 22 
of different diameter to be mounted quickly. 

[0163] In practice, the depth of the groove may be between 50 and 60 ^m for a 
lower layer. 12 of 70 Mm thickness. 

[0164] Of course, the number of scored lines may be varied by changing the 
number of ribs on the ring 27. 

[01 65] Where the scored line is discontinuous, the teeth forming the ribs 2i5a, 26b 
may take the shape of needles instead of being elongated. 

[0166] Moreover, it is perfectly possible to use the device to produce grooves in 
the lower layer 12 before the latter is assembled to the other layers forming the film 10, that is to 
say before the operation of laminating the film 10. If it is acceptable, for making the packaging 
and its fimctionalities, for the lower layer 12 to have scored lines formed by successive 
perforations, each rib 26a, 26b may be in the form of teeth which are long enough to perforate 
the lower layer 12. For each rib 26a, 26b, it is possible to provide a corresponding 
circumferential slot 21a made in the surface of the reference roller 21. Thus, the teeth will 
penetrate the slot as illustrated in Figure 8: With this use of the device^ it is not useful to provide 
. adjustment for the radial clearances as described above. 

[0167] An improvement to the device consists in providing adjustment for the 
distance between the axes of the reference roller 21 and of the scoring roller 22. Thus, it is 
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possible to vary the depth of the grooves or else to adapt the device to films having different 
thicknesses. For this, the running tracks 28a, 28b and the corresponding bearing regions of the 
reference roller 21 may be slightly conical. By axially offsetting the conical surfaces of one of 
the rollers with respect to those of the other roller, the distance between the axes is varied. For 
example, as illustrated schematically in Figure 9 for the running track 28a, the end plates 
forming running tracks 28a, 28b are conical and arranged fastened to the roller 22. In contrast, 
end plates - referenced 28a' - having a corresponding outer rolling surface can be mounted on the 
shaft of the reference roller 21 so that they can be displaced in the axial direction by means, for 
example, of screws. Thus it is possible to vary the depth of the grooves, for example, over an 
interval of SO jim, or even more, by relative axial displacement of a few millimeters. 

[0168] We will now describe another device according to the invention for 
producing at least one scored line in a film. To form the scored lines, this device is based on a 
tool having projections in order to penetrate the lower layer 12 of the film 10 and cause plastic 
flow of the material of the layer 12 in combination, for example, with ultrasound. 

[0169] In the embodiment shown in Figure 10, the device comprises two 
cylindrical scoring wheels 51a, 51b arranged cpaxially and mounted so as to rotate preferably on 
the same shaft (not shown). Each of the scoring wheels 51a, 51b has two ribs 52a, 52b arranged 
on its circumference. These ribs 52a, 52b project from the circimiferential surface of the 
corresponding scoring wheel. In the example illustrated, each rib 52a, 52b is located in a 
respective radial plane on the corresponding scoring wheel 5 1 a, 5 1 b. 

[0170] In operation, the film 10 runs between the scoring wheels 51a, 51b on the 
one hand and a sonotrode 50 on the other. More specifically, the lower layer 12 - that is to say 
the one forming the inner face of the packaging - is on the same side as the scoring wheels 51a, 
51b. and the upper layer 11 is on the same side as the sonotrode 50. The film 10 is pressed 
between the scoring wheels 51a, 51b and the sonotrode 50. The sonotrode 50 vibrates at 
ultrasound frequencies to allow the plastic flow of the material of the layer 12. The scoring 
wheels 51a, 51b act as an anvil for the sonotrode. The result of this is that the ribs 52a, 52b 
penetrate the lower layer 12 of the film 10, the penetration being accompanied by the plastic 
flow of the material of the layer 12 towards the outside of the groove thus formed by each rib. 
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[0171] The plastic flow of the material towards the outside of the groove may take 
place either along a single edge of the groove, or along both edges depending on the shape of the 
cross section of the ribs 52a, 52b: This results in the formation of a bead along one of the edges 
of the groove or the formation of a respective bead on each side of the groove. These beads have 
the advantage of increasing the strength of the film 10 around the groove, which improves the 
guiding when opening the packaging along the scored line thus formed. In a preferred manner, 
the film 10 runs tangentially to the circumference of the scoring wheels 51a, 51b along the 
working surface 50a of the sonotrode 50. The ultrasonic vibrating moverrient of the sonotrode 50 
takes place in the direction of the scoring wheels 51a, 51b. In fact, it is advantageous for the 
plane of ttie sonotrode 50 to comprise the axis of the scoring wheels 51a, 51b. 

[0172] Each scoring wheel 51a, 51b has at least one circuihferential bearing 
surface on which the filih 10 bears when it runs between the scoring wheels and the sonotrode 
50. The ribs 5 la, 5 lb project from this bearing surface: The height A of the ribs 51a, 51b above 
the bearing surface determines the depth of the grooves formed in the lower layer 12 of the film 
10. Moreover, in order to allow the plastic flow of the rnaterial of the layer 12 towards the 
outside of the groove in order to form one or two beads along the latter, the scoring wheel is 
provided with a corresponding circumferential recess along the ribs 52a, 52b. 

[0173] Figures 1 1 and 12a^c illustrate a preferred rotary-cutter configiiration 
provided to make the material of the lower layer 12 of the film 10 plastically flow towards just 
one single side of each of the grooves formed. In particular. Figure 12a shows the axial, cross 
section of tfie scoring wheel 51a at the ribs 52a. Figure 12b shows, in axial cross section, the film 
10 taken between the sonotrode 50 and the scoring wheel 51a and Figure 12c shows a local 
enlargement of the rib on the right-hand side of the scoring wheel 51a. The circumferentiail 
bearing surface on which the film 10 bears Syhen it runs between this scoring wheel and the 
sonotrode 50 is referenced 53 . So thiat the material plastically flows only towards one edge of the 
groove, the cross section of the ribs 52a is asynraietric. In this case, the profile of the rib has a 
wall which is inclined with respect to the bearing surface 53, in order that the rib becomes 
gradually thinner towards its apex. The material of the lower layer 12 plastically flows along this 
inclined wall towards, the outside of the groove formed by this rib. In contrast, the opposite wall 
of the profile of the rib is at right angles with respect to the bearing surface 53, or even possibly 
has a negative taper. Hence, the materia! of the lower layer 12 does not flow plastically towards 
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the outside along this right-hand wall. The width of the rib obviously determines the width of the 
resulting groove in the layer 12 of the film 10. By way of example, the width at the apex of the 
profile of the rib may be chosen from the interval ranging from 0.1 to 0.2 mm. The angle of the 
inclined wall of the rib with respect to the bearing surface 53 may advantageously be chosen 
from the interval ranging from 55 to 80°. The height of the rib may be chosen so as to leave only 
10 ^im of material of the layer 12 under the groove. Thus, for a layer 12 of 70 |im thickness, it is 
possible to adopt a rib height A of 60 ^im. Such dimensioning makes it possible to ensure the 
integrity of the aluminum central layer 13. 

[0 1 74] By way of example, the vibration frequency of the sondtrode is between 20 
and 70 kHz. Advantageously, it is 40 kHz in the case of ttie polypropylene layer 12. The 
amplitude of the ultrasound vibrations is preferably at least 5 ^im, but more advantageously at 
least 20 nm. An amplitude of 25 ^m is particularly preferred. Moreover, tiie diameter of the 
scoring wheel at the bearing surface 53 is preferably greater than 60 mm. Each scoring wheel 
51a, 51b exerts a compressive force on the film 10 against the sonotrode 50, which is 
advantageously within the interval ranging from 1.5 to 2.5 daN. This compression is preferably 
exerted by pushing the shaft of the scoring wheels towards the sonotrode, it hieing possible for 
the shaft to be mounted on a structure by means of sliding bearings on which the required force 
is exerted. 

[0175] In the example illustrated^ for each groove formed by the corresponding rib 
52a, the plastic flow of the material takes place along the groove on the side away from the other 
groove formed by the other rib 52a of this sarhe scoring wheel. The bearing surface 53 extends 
between the two ribs 52a, 52b. It is therefore the height A of the ribs 52a, 52b, measured from 
the bearing surface 53, which determines the depth of the grooves formed in the lower layer 12 
of the film 10. There is no recess in the bearing surface 53 along the ribs 52a since there is no 
plastic flow outward on this side of the ribs. The circumferential surfaces 54a and 54b extending 
outwards from the ribs 52a are located at a level lower than that of the bearing surface 53. In 
other words, the height B of the ribs 52a measured from the circumferential surfaces 54a, 54b is 
greater than the aforementioned height A. Here, this difference in level forms the aforementioned 
recess allowing the fomiation of beads along the . grooves formed in the layer 12 of the film 10, 
as illustrated in Figure 1 2c in which the bead formed is refeireiiced 55 : 
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[0176] Of course, it is possible for the material of the layer 12 to flow plastically 
outward from the other side of a groove by reversing the aforementioned profile, that is to say by 
arranging the inclined wall of the rib 52a in question on the side towards the other rib 52a. In this 
case, a recess can be made in the bearing surface 53 along the rib in question so as to allow the 
formation of the bead. It is also possible to use the surfaces 54a and 54b as bearing surface and to 
reduce the level of the surface 53 with respect to the surfaces 54a and 54b so as to define the 
desired recess, 

[0 1 77] Of course, if it is desired that the material of the layer 1 2 flows plastically 
on either side of the groove, the profile of the rib 52a in question just has to be modified by 
replacing the right-hand wall with a wall inclined in a siinilar maimer to tiie opposite wall. In this 
case, a recess is preferably provided on the scoring wheel along each side of the rib in question. 
If rib 52a has a symmetrical cross-section, it flows plastically the same amount of material 
towards each side of the groove and results in forming a bead .55 alpng each side of the grooye 
having the same shape, dimensions and cross-sectional area. Thus, the niiechanical strength of the 
plastic material layer is increased along each side of the groove to a same extent. On the 
contrary, if rib 52a is given an asymmetrical cross-section^ the proportion of material flowed 
towards each side of the groove is different and results in forming a bead 55 along each side of 
the groove having - with respect to the other bead - different dimeiisions, in particular a different 
height and cross-sectional area, and possibly a different shape too. Thus, the mechanical-strength 
of the plastic material layer is increased along each side of the groove to a different extent. The 
highest bead or having the most important cross-sectional area provides the most important 
increase of mechanical strength to the plastic rnaterial layer. As already mentioned, the 
asymmetrical cross-section can be designed so that the material is flowed plastically outward 
only towards one side of the groove. 

[0178] Moreover, it is preferable thait the active part of the spnotrode 50 is long 
enough to cover the whole active circumferential portion of the scoring wheel as shown in 
Figures 13b and 14b. The scoring wheels may be produced by machining from steel which may 
have received a surface treatment. 

[0179] By virtue of this device, it is equally piossible to form grooves of the 
continuous or discontinuous type. To form a continuous groove, the ribs just have to be 
continuous over the circumfeirence of the scoring wheel as illustrated in Figures 14a-b. To form a 
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discontinuous groove, the rib 52a in question just has to be interrupted at different locations of 
the circumference of the scoring wheel 51a. In other words, the rib is made in the form of a 
series of teeth over the circumference of the scoring wheel 51a. Figures 13a-b give an example 
thereof. It is preferable that the teeth all have the same length and that each of them is separated 
from the next by the same space in order to attain a scored line having the same preweakening 
over its entire length. By way of example, the length of a tooth may be chosen from the interval 
ranging from 0.2 mm to 0.4 mm and a space between two teeth chosen from the interval ranging 
from 0.1 to 0.3 mm. 

[0180] In general, the rib preferably always has the same cross section and the 
same size over its entire lengdi. 

[0181] Moreover, provided the continuous scored lines do not pass through the 
lower layer 12 of the film 10, they may optionally extend into the edge regions which will be 
welded together to make the pouch. In other words, they then extend over tiie entire width of the 
pouch. However, it is also possible not to continue the scored lines into the welding regions. For 
this, the ribs just have to be removed over the corresponding portion of the rotary wheel 5 1 a. 

[0182] The rotary wheels 52a, 52b can be mounted so that they are free to rotate. 
They may also be driven in rotation with a tangential speed at their bearing surface 53 which is 
equal to the run speed of the film. 10. 

[0183] Of course, the description of the scoring wheel 51a is also applicable to the 
scoring wheel 51b. Moreover, the scoring wheel 51b is preferably identical to the scoring wheel 
51a, each one producing in our example two scored lines in a corresponding wall of the 
packaging subsequently made. 

[0184] Instead of having two scoring wheels 51a, 51b, it is possible to use only a 
single wider scoring wheel on which the four ribs 52a, 52b are arranged. Nevertheless, it is 
advantageous to use two separate scoring wheels in order to be able to adjust their axial spacing, 
for example, by virtue of spacers of different length/ 

[0185] Of course, the number of scored lines can be freely chosen by supplying a 
corresponding number of ribs. 
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[0186] Figures 15 to 21 illustrate another embodiment of the ultrasound device 
according to the invention in which the scoring wheels 51a, 51b are replaced by two shoes 71a, 
71b. Thus the film 10 is pressed between the sonotrode 50, on the one hand, and the shoes 71a, 
71b, on the other. This embodiment of the invention makes it possible to produce continuous 
grooves with excellent control of the plastic flow of the material. 

[0187] Eaqh of the shoes corresponds overall to the arrangetnent of the 
circumference of the scoring wheels 51a, 51b of Figure 10, but in a developed form. For this 
reason, the description given of this subject relating to the scoring wheel of Figure 10 is 
applicable mutatis mutandis. However, the configuration with shoes may have beneficial specific 
features which we will see. 

[0188] We will describe the shoe 71a with reference to Figures 15 to 21, this 
description being valid also for the other shoe 71b. The arrow F denotes the run direction of the 
film. The shoe 71a has two pa;rallel straight ribs 72a and a bearing surface 73 extendinjg between 
these two ribs. In operation, the running filrn 10 bears on the surface 73. The ribs 72a project 
from the bearing surface 73. The maximum height of the ribs 72a with respect to the b^arirlg 
surface 73 defiiles the depth of the groove formed in the lo>yer layer 12 of the film 10. 

[0189] The surfaces 74a, 74b are located at a level lower than the bearing surface 
53 in order to allow the materiar of the layer 12 to flow plastically outwards from the groove 
along which a bead 75 is therefore formed. The profile of the ribs is similar to those 52aj 52b of 
Figure 10. 

[0190] Of course, it is possible for the material of the layer 12 to flow plastically 
outvvards from the groove, that is from one side of the groove, or from the other, or from both 
depending on the profile chosen for the rib in question. A corresponding recess is then arranged 
along the walls of the rib serving to make the material flow plastically outwards from the groove 
formed. Similarly to the embodiment of fig. 10, ribs: 72a maty have a symmetric or aii asymnaetric 
cross-section depending on the amount of material to be flowed plastically towards each side of 
the groove. 

[01 91] Moreover, it is preferable that, the active part of the sonotrode 50 is long 
enough to cover the entire active part of the ribs, as shown in Figures 19 . 
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[0192] It is advantageous to provide on the shoe a surface 73a forming a ramp 



upstream of the start of the ribs 72a and which gradually reaches the level of the bearing surface 
73. Thus the film 10 arrives on the shoe without encountering a sharp edge capable of damaging 
the film. In the example illustrated, the ramp starts at the surfaces 74a, 74b. 

[0193] The upstream arid downstream directions are of course defined according to 
the run direction of the film 10. 

[0194] It is advantageous that provision is made for the ribs 72a to gradually 
increase in height fi:om the upstream side of the shoe towards the downstream side. Similarly, it 
is advantageous that provision is made for the ribs 72a to gradually broaden from the upstream 
side of the shoe towards the downstream iside. The broadening preferably takes place towards the 
side of the inclined wall of the rib, that is to say towards the side towards which the rib makes 
the material flow plastically. The overall shape of the cross section of the rib preferably remains 
identical over its entire length. Figures 18a-c illustrate this gradual change. Figure 18a shows a 
cross section at the start of the ribs 72a where they are coincident with the bearing surface 73. 
Figure 18b shows a cross section taken half-way along the ribs 72a. Figure 18c shows the cross 
section taken at the apex of the ribs 72a. By way of example, the width of a rib 72a changes 
linearly fi-om 0 to 150 \im and its height changes linearly from 0 to 60 ^im, the length of the rib 
being 12 mm. Because of this gradual change, the plastic flow of the material of the layer 12 of 
the film 10 is gradual and controlled. In particiilar, it makes it possible to ensure a plastic flow 
outwatds from the groove towards only one edge thereof. The strengthening line along the 
groove is all the stronger and therefore efficiently prevents the tear along the scored line moving 
away from the latter on the side of this bead during opening.of the packaging by the user. It also 
allows very wide grooves to be made by virtue of flie length of the ribs, which may be great. The 
length L of the rib 72a (not including the part 72a' described below) - which penetrates the layer 
12 - is preferably between 5 and 75 mm for ultrasound at 40 kHz, and more particularly between 
8 and 20 mm in the case of polypropylene: in the example shown in Figure 19, the length L is 12 
mm. For lower ultrasound frequencies, the rib may be even longer. . 

[0195] Moreover, it is also advantageous that the height of the ribs 72a decreases 
gradually from the highest point of their apex in the downstream direction. This portion is 
referenced 72a'. This allows a gradual release of the ribs out of the groove while providing 
proper shaping of the walls of the groove. 
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[0196] Finally, it is advantageous that the profile of the rib has an apex 76 forming 
an edge parallel to the bearing surface 73. This has the effect of giving a flat groove bottom, but 
may also make it possible to release the rib from the layer 12 by switching off the ultrasound. 
This is because, when the plastic flow stops, the rib automatically rises again towards the surface 
of the layer 12 over which it slides without damaging it, because of the flat bearing surface 
defined by the apex 76 of the rib. Thus it is possible to break the scored line, for example, in the 
regions subsequently serving for welding the edges of the packaging. 

[0197] The film 10 is preferably compressed by pressure from the shoes to>yards 
the sonotrode 50, In this case too, the force exerted by each shoe oil the film is advantageously in 
the interval ranging from 1.5 to 2.5 daN. 

[0198] Here again, the number of ribs per shoe and the nimiber of shoes may be 
varied in consideration of the number of scored lines to be fonned. 

[0199] The shoes may be produced by machining from steel which may have 
received a surface treatment; 

[0200] The ultrasound devices described are adviantageous because the ribs 
forming a projection are made on the anvil - that is to say the scoring wheels or the shoes in the 
exaniples described - and. not on the sonotrode. As a result, it is possible to give very variable 
shapes and dimensions to the projections serving to form the scored line since they are not 
subject to ultrasound, while the active surface of the sonotrode 50 can simply be flat and 
therefore particularly suitable for ultrasound vibrations. In contrast, if the projections were 
formed on the sonotrode, the shapes and dimensions would be limited because of the stresses 
induced by the ultrasound vibrations. Moreover, these devices make it possible to operate at high 
film run rates, up to 200 m/niin, or even more. 

[0201] The devices of . the invention are particularly advantageous because they 
make it possible to use a cut and/or plastic flow preventing material being removed from the 
layer 12 during formation of the scored line. Thus, there is no risk of contaminating the food 
content of the packaging. Nor is there any burning of the layer 12 of the film 10, nor smoke nor 
spraying of particles of material from this layer at least in the case of plastic flow with 
ultrasound. Furthermore, the film is less weakened at ttie. scored line than in the case of laser 
technologies which involves exceeding the melting point of the material of the layer in question 
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of the film, which locally alters the structure of the material and thus makes the layer more 
resilient. This drawback does not exist when using a cut and/or. plastic flow by ultrasound since 
the melting point is not exceeded. 

[0202] Moreover, the continuous scored lines are preferable to the discontinuous 
scored lines since the former provide better guiding when the packaging is opened by the user. 
This is because, in the case of the latter^ guiding of the opening is not provided reliably between 
two successive notches or holes. In the case of discontinuous scored lines, it is preferable to have 
elongated and aligned notches raflier than having round holes obtained, for example, with 
needles. This is because the elongated notches promote guiding of opening along the scored line, 
unlike round holes. 

[0203] It is advantageous that the scored lines are not produced by complete 
perforation of the lower layer 12 in the case of the films 10 takeii as an example, particularly in 
the case of continuous scored lines. Where the scored lines pass through liie edge regions 
subjected to welding when the packaging is made, the welding remains possible at the groove of 
the scored line. Welding would not be possible in the case where the groove forming the scored 
line passes through the entire layer 12 and this would result in a fault in sealing the packaging. 
Moreover, the part of the layer 12 remaining under the groove which does not pass through 
protects the weaker layer 13 especially against accidental folding of the packaging along the 
scoredline. ^ 

[0204] In general, the devices of Figures 10 to 21 are more advantageous than that 
of Figure 2 if they operate on multilayer films, since the reference surface for positioning the 
film with respect to the projection bears on the layer 12, that is to say the layer in which the 
scored line is produced. Therefore, the depth of the continuous or discontinuous groove is better 
controlled since the tolerances oh the other film . layers are not involved. The device of Figure 2 
may be more advantageous where the device operates on a single-layer film - for example before 
lamination - if it is desired to control the thickness of material remaining under the grooye better. 

[0205] Figures 22a to 26c illustrate various examples, of packagings which can be 
produced from films bearing scored lines produced according to the invention. 
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[0206] In Figures 22a and 22b, a packaging 100 is shown which is in the form of a 
pouch or bag hermetically sealed by welding. This packaging 100 is a flat bag, that is to say that 
it comprises two walls welded together on the four sides 1 10, 120, 130, 140. 

[0207] In Figures 23a and 23b, another packaging 200 of the flat pouch type is 
shown, which comprises two walls welded only on three sides 210, 220, 230 out of four. It has a 
bottom 250 which is, not welded, as shown more particularly in Figure 23b. In other words, tiie 
pouch is made from a sheet folded in two, this folded region defining the bottom 250. 

[0208] In Figures 24a, 24b, 25a, 25b, 25c and 26a, 26b, 26c, packagings 300, 400, 
500 of the pouches with gussets type are shown. 

[0209] More particularly. Figures 24a and 24b show a packaging 300 comprising 
three welded sides 310, 320, 330 and a bottom 350 comprising a gusset made by folding. . 

[0210] Figures 25a, 25b and 25c show aiiother type of pouch with gusset 
comprising three welded sides 410, 420, 430 and a bottom 450 with a gusset made with two. 
welded parallel edges. 

[0211] Figures 26a, 26b, 26c show a pacikaging 500 which comprises two side 
edges 510, 530 welded so as to produce on each of the edges 510, 530 a gusset, as is more 
particularly shown in Figures 26b and 26c. 

[0212] The packagings 100, 200, 300, 400 and 500 shown respectively in Figures 
22a to 26c may especially be designed to be sterilized after they have been filled and closed. In 
general, these packagings in the form of a bag or pouch are designed to contain foodstuffs, for 
example foodstuffs for animals. Thus, they are produced from materials which must withstand 
sterilization in a moist atmosphere and under pressure like those given as an example in relation 
toFijgure 1. 

[02 1 3 ] Of course, types of packagings other than those 1 00, 200, 300, 400 and 500 
illustrated can be produced by applying the invention. 

[0214] Figures 27a and 27b more particularly show a packaging according to the 
invention of the bag type with a gusset shown in Figures 25a, 25b and 25c, with three welded 
sides and a gusset formed in its bottom. As shown in Figure 27a, this packaging 400 comprises^ 
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in its top part, on each inner face of its walls, two closely spaced parallel scored lines 432, 433. 
They may be produced with a device according to the invention in the lower layer of the film 
from which the packaging is manufactured. The space between the two parallel scored lines is 
between about 2 and 5 mm. 

,[02 15] . In the embodiment shown, each inner face of the walls of the packaging 400 
comprises the two scored lines 432, 433, but it is also possible to make provision for a single 
inner face to have the two parallel scored lines. 

[0216] According to one embodiment, the scored line extends over the entire width 
of the film, that is to say the entire width of the packaging as is shown more particularly in 
Figure 27a and in detail in Figure 28a. Thus, as shown in these figures, the scored lines extend 
over the welded edges 430, 410 of the said packaginjg 400. 

[02 1 7] According to a variant more particularly shown in Figure 27b, provision can 
be made to produce each scored line only on part of the width of the film, that is to say part of 
the width of the packaging, leaving the two longitudinal edges 430 of the film, intended to be 
welded to make the said packaging, free of grooves or holes. Thus, as is shown in Figure 28a, 
each scored line extends over part of the ^yidth of the said packaging 400, being interrupted at the 
side welds 430. 

[02 1 8] As is shown in Figures 27a, 28a and 28b j provision may be made for at least 
one welded side edge 430 of the packaging 400 to comprise a notch 431 for initiating opening 
located betvsreen two scored lines. According to the embodiment shown in Figure 28a, the scored 
lines 432, 433 start directly from the notch 43 1 for initiating opening. As a variant, the scored 
lines could extend up to the edge of the packaging, thereby surrounding the initiating notch. In 
contrast, according to the embodiment shown in Figure 28b, the scored lineis 432, 433 start from 
the welded edge 430; there is therefore an unscored gap between the notch 431 for initiating 
opening and the scored lines 432, 433. 

[0219] The notch 431 for initiatiiig opening promotes tearing of the materials 
forming the packaging. More particularly, the tear initiated at the notch 431 for initiating opening 
is propagated in the weld region 430 in the direction of the opposite weld 410: This tear 
propagates over each of the walls of the packaging until it encounters one of the two scored lines 
432 or 433 provided on the inner face of each wall of the packaging. The tear continues along 
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this scored line and guides the opening of the said packaging up to the opposite side, as is more 
particularly shown in Figure 27b. 

[0220] As is more particularly shown in Figure 29, the scored lines according to 
the invention may be produced on a film which is wound on reels 3 and continuously fed for 
manufacturing several packagings. The device producing the scored lines is shown schematically 
and is referenced 1. As is shown on the film 10, once the film has been scored in several 
particular locations, it will be wound on a reel 3 for subsequent use on packaging inachines or 
machines for manufacturing empty packagings. 

[0221] Provision may also be made to produce these scored lines, as shown more 
particularly in Figure 30, directly on the packaging machine or the machine for manufacturing 
empty packagings between the operation of unwinding the reels 3 of film and welding the sides 
of the packagings. The device producing the scored lines is also shown schematically and is 
referenced 1 . The arrow referenced 2 indicates the direction towards the rest of the packaging 
machine or the machine for manufacturing packagings. 

[0222] Moreover, it is preferable to avoid scored lines in the form of perforations 
of the layer 12 made by teeth or needles before laminating the layers of film 10 if the latter is 
wound on reels before making the packagings. This is because the perforation causes a local 
deformation of the film which causes lifting of the edges around each hole. This has the effect of 
creating an irregular winding of the film on the reel with creation of a swelling at the 
perforations and the risk of delaminating the film layers around the holes. In this case, it is 
therefore appropriate to prefer scored lines which do not completely pass through the layer 12. 

[0223] It is particularly advantageous.fhat a groove, whether continuous or 
discontinuous, forming a scored line is bordered by a bead on oiily one side. The bead providiss 
the plastic material layer with reinforced strength along the groove. If a wall of the packaging 
has this scored line close to one of its edgies, the fact of arranging the bead on the side away from 
this edge prevents, during operiing of the packaging along the scoring, the tear leaving the scored 
line and prevents it propagating towards this opposite side of the packaging where the foodstuffs 
are located, which would then, risk them being accidentally spilled. However, it is even more 
advantageous for there to be at least two scored lines in the same wall of the packaging and for 
these to run close to each other as in the example of Figure 27a. In this case, by forming the 
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beads essentially along each scored line on the side which is away from the other scored line, as 
is shown in Figure 20, the beads prevent the tear, during opening of the packaging, from moving 
away from the scored line towards the side having the beads. The result of this is that the tear 
propagates only along the scored line or is deflected towards the other scored line along which 
the tear then continues, and so on and so forth. In other words, the ,teair for opening the packaging 
propagates only between the two scored lines. 

[0224] Similar advantageousness are obtained in case a groove, whether 
continuous or. discontinuous, forming a scored line is bordered by a bead on each side of the 
groove, the beads being asymmetrical. The term "asymmetrical beads" refers to beads of >yhich 
one has a height greater than the other with respect to the surface of the film. It refers also to a 
bead having a cross-sectional areia being greater than the cross^sectional area of the other of the 
said beads (the cross-sectional areas being considered perpendicular to the scored line). The bead 
having the greatest height or, more generally, the bead haying the greatest cross-sectional area 
increases the mechanical strength of the plastic material layer along the scored line to a greater 
extent with respect to the other bead. Thus, the bead with greatest height or more generally the 
bead having the greatest cross-sectional area - which provides the greatest mechanical strength 
to the plastic layer along the scored line - can be arranged on the sanie side of the groove as 
described previously in case of a single bead formed along each scored line and provides a 
similar barrier effect to the tear propagation along the scored line. Therefore, it is preferable that 
the highest bead is at least 30%, preferably at least 50%, more advantageously at least 100%, 
higher than the other bead. More generally, it is preferable that the bead of greatest cross- 
sectional area is at least 30%, preferably at least 50%, more advantageously at least 100%, 
greater than the cross-sectional area of the other bead. The defined heights or cross-sectional 
areas can of course be obtained with a device according to the invention by defining accordingly 
the cross-section of the flowing ribs as already described. 

[0225] Of course, the present invention is not limited to the lexamples and to the 
embodiments described and shown, but it is capable of maiiy variants accessible to . a person 
skilled in the art. In partitular, the devices of Figures 10 to 21 use plaistic flow by ultrasouiid 
which can be removed to produce the scored line solely by cutting the material of the layer 12. 
To do this, the sonotrode just has to be replaced with a cylindrical roller or a flat plate in the case 
of Figure 10, this roller or this plate serving to press the film 10 against the scoring wheels 51a, 
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51b. Likewise, the sonotrode in the case of Figure 15 may be replaced with a flat plate pressing 
the film 10 against the shoes 71a, 71b. Of course, it is then preferable to alter the profile of the 
ribs so that they cut in a manner similar to the device of Figure 2. 

[0226] The device of Figures iZ to 14 rnay also use plastic flow of the material of 
the layer 12 outwards from the groove by heating, for example, the roller 22 to a temperature 
such that the ribs 26a^ 26b reach a temperature which is hijgh enough to make the material of the 
layer 12 flow plastically. The profile of the ribs may then be altered in a manner similar to those 
52a of Figure 11. Nevertheless, plastic flow by ultrasound is more advantageous since the metal 
parts of the tooling, that is to say the ribis, remain cold enough so as not to be contaminated by 
the material of the layer 12, the melting point of flie latter not being exceeded. 

[0227] Of course, application of the invention is not limited to the film of the type 
taken as an example. It is applicable to any film having a plastic layer in which it is desired to 
form the scored line or lines. In particular, it can be applied to films which do not have an 
aluminum centrail layer or elsie to single-layer plastic films. Of course, if the \valls of the 
packaging are made from a single-layer film, the scored lines will not be produced in the form of 
perforations so as to ensure the packaging is sealed. 

[0228] The devices of the invention may operate iiot only directly on a multilayer 
film having a plastic layer, such as for example that of Figure 1, but also on a plastic layer before 
assembly with other layers in order to fonri the multilayer film. In the latter case, the devices 
according to the invention, including those using plastic flow by ultrasound, make it possible to 
produce scored lines in the form of perforations in this plastic layer without risk of damaging 
other layers. 

[0229] Moreover, with respect Xo the devices of Figures 2 to 14, the ribs may not 
only be arranged in a radial plane of the roller 22 or scoring wheel 51a, 51b, but may also extend 
transversely along any line for the purpose of formingj for example, curved scored . lines. 
However, it is preferable that the ribs are arranged on the circumference , of the roller or scoring 
wheels so as to provide a progressive plastically flowing put of the niaterial to form beads on the 
surface of the plastic material layer when providing the scored lines with the flowing technology. 
Therefore, it is preferable that the ribs do not extend axially on the circuniference of the roller or 
scoring wheels. Indeed, if the ribs extend axially on the gircumference of the scoring wheels, the 
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sonotrode undergoes energy bursts each time a rib faces the sonotrode. These energy bursts can 
be detrimental to the sonotrode. Further, the material of the film layers tends to be compressed 
which may be detrimental to the desired properties of the layers and the plastic material is not 
necessarily flowed plastically out of the layer in order to form bead(s). Furthermore, the 
sonotrode would have to be as wide as the rib or several smaller sonotrodes would have to be 
located contiguously to cover the width of the rib, but the 



[0230] Although the film has been described as running with respect to the devicis. 



and advantageously as running continuously with respect to the device, it is also possible 
according to the invention to have the film stationary at the moment of producing the scored liiie 
in order to allow the displaceniient, for example by translation, of a tool bearing the projection, 
towards the film. 
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